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REMARKS 

Claims 1-1 5 t 27, and 28 are pending in the application with claims 1 and 10 
amended herein and new claim 28 added herein. 

The title stands objected to as not being descriptive. Claim 2 stands objected 
under 37 CFR 1.75 as being of improper dependent form. Applicant expresses 
appreciation for the telephone conference between Applicant's attorney James Lake 
and Examiner Huynh. It is Applicants understanding based upon the telephone 
conference that the objection to the title and claim 2 were already addressed in the 
previous Response to the October 15, 2002 Office Action. Accordingly, Applicant 
requests withdrawal of the objections in the next Office Action. 

Claims 1-5, 8, and 9 stand rejected under 35 USC 102(e) as being anticipated by 
Rhodes. Applicant requests reconsideration. 

Amended claim 1 sets forth a capacitor fabrication method that includes, among 
other features, forming a first capacitor electrode containing TIN and having an 
innermost surface area per unit area and an outermost surface area per unit area that 
are both greater than an outer surface area per unit area of a substrate under the first 
capacitor electrode. The innermost surface of the first electrode is a surface of the first 
electrode that is firstly formed over the substrate. The outermost surface of the first 
electrode is a surface of the first electrode that is lastly formed over the substrate. The 
method includes forming a capacitor dielectric layer over the first electrode and forming 
a second capacitor electrode over the dielectric layer. Page 3 of the Office Action 
alleges that Rhodes teaches a first capacitor electrode having an innermost surface 
area per unit area greater than an outer surface area per unit area of the substrate. 
The Office Action refers to column 3, lines 20-23 of Rhodes for support. Page 6 of th 
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Office Action apparently attempts to respond to Applicant's previous arguments in the 
Response to the October 15, 2002 Office Action, however, page 6 responds to 
Applicant's previous arguments that Rhodes does not disclose the claimed surface 
areas with a discussion of the disclosure of Chi. Applicant notes that the only rejection 
relying upon Rhodes is for anticipation and does not combine Chi and Rhodes. 
Accordingly, it is unclear why the Office relies upon the disclosure in Chi and refers to 
Fukuzumi in addressing Applicant's previous remarks regarding the deficiencies of 
Rhondes. Rejection of claim 1 as being anticipated can only rely upon a single 
reference. Accordingly, the disclosure of Chi and Fukuzumi is entirely irrelevant with 
regard to the Office's rejection of claim 1 over Rhodes. Since the Office Action persists 
in failing to provide any basis whatever for forming a first capacitor electrode as set 
forth in claim 1, Applicant must presume that rejection of claim 1 over Rhodes is 
improper and that the rejection will be withdrawn in the next Office Action. 

Even so, Applicant herein amends claim 1 to force the Office to interpret the 
Innermost surface area 0 and "outermost surface area" terms in keeping with Applicant's 
previous assertions. The Office is reminded that the patent statutes require claims to 
be interpreted in accordance with what the Applicant regards as its invention, not as to 
what the Office regards as the invention. Accordingly, the Office must read the claim as 
Applicant regards it (as they are worded), not as the Office might regard it. The recited 
text does not provide any support whatever for Rhodes teaching a first capacitor 
electrode having an innermost surface area greater than an outer surface area of the 
substrate. Rhodes column 3, lines 20-23 merely makes reference to "outermost 
surface 44." Accordingly, Applicants assert that Rhodes fails to disclose each and 
every element of claim 1 and does not anticipate claim 1. 
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Applicant further notes that page 3 of the Office Action incorrectly characterizes 
the first capacitor plate of Rhodes as comprising second layer 42, outermost surface 44 
of second layer 42, and layer 46. Rhodes column 3, lines 2-6 clearly state that first 
layer 40 additionally defines at least a portion of the first capacitor plate. Clearly then, 
the innermost surface of Rhodes' first capacitor plate constitutes the surface of first 
layer 40 that contacts insulative layer 34, sidewall spacers 32, and diffusion regions 17 
or 21 . Such innermost surface of first layer 40 is not described by Rhodes as 
constituting a roughened surface area such as for outermost surface 44 described in 
column 3, lines 22-23. The Office Action does not allege and Rhodes does not support 
any finding that the innermost surface of first layer 40 has a surface area per unit area 
greater than some portion of the substrate underlying Rhodes' first capacitor plate. 

Even taking the incorrect view of the Office that the first capacitor plate includes 
only second layer 42, outer surface 44 of layer 42, and layer 46 does not yield the 
structure recited in claim 1 . The innermost surface of second layer 42 is the surface 
that contacts first layer 40. Rhodes does not provide any teaching or even a suggestion 
that the inner surface of second layer 42 is a roughened surface such as for outermost 
surface 44 described in column 3, lines 22-23. Thus, Rhodes further does not disclose 
each and every element of claim 1 and does not anticipate claim 1 . 

Claims 2-5, 8, and 9 depend from claim 1 and are not anticipated at least for 
such reason as well as for the additional limitations of such claims not disclosed. For 
example, claim 2 sets forth that the first electrode consists of TiN. Rhodes column 3, 
lines 42-44 merely describe layer 46 as possibly including TiN. Rhodes does not 
provide any teaching or even a suggestion that first layer 40 or second layer 42 may 
include TiN. Since first layer 40 and second layer 42 are part of Rhodes 1 first capacitor 
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plate, Rhodes does not provide any sugg stion of the claim 2 first electrode that 
consists of TiN. Page 7 of the Office Action makes the irrelevant comment that "Lair 46 
is defined as part of the first capacitor electrode and made of TiN/' Since claim 2 sets 
forth that the first electrode consists of TIN, it is well known that the patent laws require 
claim 2 to be interpreted as excluding from the first electrode any material other than 
TiN (MPEP 21 1 1 .03.) That is, since the Rhodes electrode includes first layer 40 and 
second layer 42 that are not "made of TiN," Rhodes does not disclose the claimed first 
electrode. 

Also for example, claim 8 sets forth that forming the first electrode includes, 
among other features, chemisorbing a layer of a first precursor at least one monolayer 
thick and chemisorbing a layer of a second precursor at least one monolayer thick on 
the first precursor layer. A chemisorption product of the first and second precursor 
layers is comprised by the first electrode. Page 3 of the Office Action alleges that 
Rhodes teaches 'forming a first capacitor electrode comprises TIN monolayer thick 
[sic]," The Office's statement is unclear, however, the Office does not provide any 
reference to some portion of Rhodes that can be reasonably considered to disclose the 
subject matter of claim 8. Rhodes does not in any way disclose or suggest forming 
monolayers. Rhodes does not disclose or suggest chemisorbing a layer of a first 
precursor and chemisorbing a layer of a second precursor on the first precursor layer. 
Rhodes does not disclose or suggest any thickness for first layer 40, second layer 42, 
or layer 46. Rhodes does not disclose or suggest any method for forming first layer 40, 
second layer 42, or layer 46 that can reasonably be considered suitable for forming a 
monolayer. 
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Page 7 of the Office Action states that Rhodes inherently discloses forming a 
monolayer with its disclosure of forming first layer 40, second layer 42, and layer 46 
using CVD. The Office Action relies upon Derderian as allegedly supporting the 
Office's position that CVD inherently discloses forming a monolayer. The mere fact 
that a certain thing may result from a given set of circumstances is not sufficient to 
establish inherency: In re Riickaert 9 F.3d 1531, 1534. 28 USPQ2d 1955 r 1957 (Fed. 
Cir. 1993) (citations omitted) (emphasis In original); MPEP § 21 12, Further, u [i]n relying 
upon the theory of inherency, the Examiner must provide a basis in fact and/or 
technical reasoning to reasonably support the determination that the allegedly inherent 
characteristic necessarily flows from the teachings of the applied prior art ." Ex parte 
Lew , 17 USPQ2d 1461, 1464 (Bd. Pat. App. & Inter. 1990) (emphasis added); MPEP 1 
21 12. It is thus irrelevant that CVD may form a monolayer since a finding of inherency 
requires that CVD always form a monolayer in order to establish inherent formation of a 
monolayer from mere disclosure of forming layers 40, 42, and 46 using CVD, At least 
for such reason, despite the Office's allegation, Rhodes does not disclose the subject 
matter of claim 8. 

At least for the reasons described herein, claims 1-5, 8, and 9 are not anticipated 
by Rhodes. Applicants request allowance of such claims in the next Office Action. 
Applicants previously asserted in an Office Action response filed March 5, 2002 that 35 
U.S.C, 103(c) disqualifies Rhodes from use in forming any obviousness rejection. 

Claims 1-15 stand rejected under 35 USC 103(a) as being unpatentable over Chi 
in view of Wu. Applicants request reconsideration. 

Much of the Applicant's remarks below were previously presented to the Office in 
the Response to Octob r 15, 2002 Office Action. However, the Office Action does not 
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contain any rebuttal of the Applicant's assertions. The Response to Arguments section 
of the Office Action only makes reference to the rejections under Rhodes and does not 
address any of the several points of argument regarding Chi in view of Wu. No 
evidence exists on the record that Applicants assertions were actually considered and 
rebutted. Accordingly, the remarks are reiterated herein and full consideration is 
respectfully requested. Rebuttal of every point of argument prior to final rejection was 
required under MPEP 706.07, but the Office failed to provide the required rebuttal. 

The subject matter of claim 1 is described above. Pages 4-5 of the Office Action 
incorrectly state that the storage node 130a of Wu is "made of TiN" and references 
column 5, lines 36-38 for support However, such allegation is in direct contradiction to 
column 4, lines 55-60 and column 5, lines 13-16 of Wu stating that storage node 130a 
is made of doped polysilicon. The text of column 5, lines 36-38 referenced by the 
Office does not in any way suggest substitution of the doped polysilicon of storage node 
130a with TiN. Rather, column 5, lines 36-38 only pertains to formation of a seed layer 
on storage node 130a to provide nucleation sites for later formed HSG silicon layer 131. 
Notably, the thin TiN layer is not given a reference numeral in Wu and does not appear 
in any of Figs, 1-12. It is apparently of minor significance. 

It is clear from the thermal oxidation process described in Wu column 5, line 63 
to column 6, line 10 and Figs. 11 and 12, that intermittent portions of any TiN seed layer 
formed on storage node 130a will be removed. Any portion of the TiN layer remaining 
will be discontinuous, short sections of the original TiN layer between the valleys of the 
ragged surface formed by the thermal oxidation process and shown in Figs. 1 1 and 12. 
Such discontinuous sections of a TIN layer are alone totally unacceptable as a 
capacitor electrod as clearly known to those of ordinary skill. 
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Pages 4-5 of the Office Action appears to allege that the thin TiN layer of Wu 
can be used in place of polysilicon layer 301 of Chi. However, it is a basic requirement 
of establishing obviousness by combining references that the Office must show some 
motivation in the art to support the combination. The onjy context in which Wu 
suggests a TiN layer is as a seed layer for forming HSG silicon to produce a ragged 
surface. However, polysilicon layer 301 of Chi already possesses an expanded surface 
area due to the roughness of sidewalls as described in column 3, lines 23-28. 
Accordingly, no need exists to add a thin TiN layer as a seed layer on polysilicon layer 
301 of Chi, Accordingly, no motivation can be considered to exist to combine a thin TiN 
layer with the teachings of Chi. Applicants further note that the alternative structure 
shown in Fig. 5 and described in column 3, lines 45-57 of Chi also possesses an 
expanded surface area and thus no motivation exists to add a thin TiN layer to such 
alternative structure. 

Since pages 4-5 of the Office Action are very unclear as to exactly what portion 
of Wu is alleged to modify Chi, Applicants further note that storage node 1 30a of Wu 
cannot be substituted for polysilicon layer 301 of Chi. Specifically, claim 1 sets forth 
that the first capacitor electrode has an innermost surface area per unit area greater 
than the substrate. In Wu, the portion of storage node 130a shown in Fig. 10 on which 
HSG silicon layer 131 is formed would constitute the outermost surface of storage node 
130a. The innermost surface of storage node 130a constitutes the portion on which 
HSG silicon layer 131 is not formed (the portion in contact with second dielectric layer 
124 and underlying features). The innermost surface is the firstly formed surface and 
the outermost surface is the lastly formed surface, consistent with amended claim 1. 
Accordingly, it is clear from Wu that such reference does not disclose or suggest an 
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innermost surface area per unit area of storage node 130a that is greater than 
outermost surface area of the underlying substrate. If storage node 1 30a of Wu were 
substituted in the stead of polysilicon layer 301 of Chi, then the resulting combination 
would fail to disclose or suggest every limitation of claim 1 . 

At least for the reasons described herein, no motivation exists in the cited art to 
combine the thin TiN layer of Wu with the teachings of Chi. Additionally, substitution of 
polysilicon layer 301 of Chi with storage node 130a of Wu would prevent the 
combination from disclosing or suggesting every element of claim 1 . At least for the 
reasons described herein, claim 1 is patentable over Chi and Wu considered alone or in 
combination. 

Claims 2-9 and 27 depend from claim 1 and are patentable at least for such 
reason as well as for the additional limitations of such claims not disclosed or 
suggested. For example, claim 2 sets forth that the first electrode consists of TiN. 
Neither Chi nor Wu disclose or suggest such a first electrode: Also for example, claim 
8 sets forth that forming the first electrode includes chemisorbing a layer of a first 
precursor at least one monolayer thick and chemisorbing a layer of a second precursor 
at least one monolayer thick on the first precursor layer. A chemisorption product of the 
first and second precursor layers is comprised by the first electrode- Neither Chi nor 
Wu provide any disclosure or suggestion of chemisorbing first or second precursors, a 
chemisorption product of the precursors, or any method that may be considered to 
produce such chemisorption product. Further for example, new claim 27 sets forth that 
the TiN forms a continuous layer within the first electrode. The subject matter of claim 
27 is supported at least by Figs. 4-6 of the present specification and the text associated 
therewith. Neither Chi nor Wu disclose or suggest TiN as a continuous layer. Only Wu 
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mentions TiN and, as asserted above, such TiN does not form a continuous layer within 
a first electrode. 

Amended claim 10 sets forth a capacitor fabrication method that includes, 
among other features, forming an opening in an insulative layer over a substrate, 
forming a layer of polysilicon over the sides and bottom of the opening, removing the 
polysilicon layer from over the bottom of the opening, and converting at least some of 
the polysilicon layer to hemispherical grain polysilicon. The method includes 
conformally forming a first capacitor electrode on and in contact with the HSG 
polysilicon, the first electrode being sufficiently thin that the first electrode has an 
outermost surface area per unit area greater than an outer surface area per unit area of 
the substrate underlying the first electrode. The outermost surface of the first electrode 
is a surface of the first electrode that is lastly formed. A capacitor dielectric is formed 
on the first electrode and a second capacitor electrode is formed over the dielectric 
layer. Page 4 of the Office Action incorrectly alleges that Chi discloses forming a first 
capacitor electrode on and in contact with the HSG polysilicon, as set forth in claim 1 0, 
and refers to column 1 of Chi for support. However, review of the referenced text does 
not reveal the alleged subject matter. 

Claim 10 expressly states that the first electrode is formed on and in contact with 
the HSG polysilicon. By comparison, column 3, lines 4-19 of Chi clearly describe that 
HSG silicon nodules 203 and amorphous silicon sidewall spacers 201 are completely 
oxidized. That is, nodules 203 and spacers 201 are entirely converted to silicon 
dioxide. Accordingly, nodules 203 and spacers 201 do not contain HSG silicon or even 
amorphous silicon when the heavily doped polysilicon 301 is formed thereon. It is thus 
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impossible for polysilicon 301 to be formed on HSG polysilicon since HSG silicon no 
longer exists in nodules 203 or even spacers 201. 

Nowhere does Chi disclose or suggest that heavily doped polysilicon 301 can be 
formed on nodules 203 or spacers 201 while such features are still comprised of HSG 
silicon or amorphous silicon. Wu does not disclose or suggest and the Office Action 
does not allege that Wu discloses or suggests forming a first capacitor electrode on 
HSG polysilicon, as set forth in claim 10. Neither Chi nor Wu disclose or suggest such 
a feature of claim 10. Accordingly, combination of the references cannot be considered 
to somehow provide a teaching that is absent from both. At least for such reason, claim 
10 is patentable over Chi in view of Wu. 

Claims 11-15 depend from claim 10 and are further patentable at least for such 
reason as well as for the additional limitations of such claims not disclosed or 
suggested. For example, claim 13 sets forth that forming the first electrode includes 
chemlsorbing a layer of first precursor, chemisorbing a layer of a second precursor, and 
providing a chemisorption product of the first and second precursor layers that is 
comprised by the first electrode. Neither Chi nor Wu disclose or suggest the subject 
matter of claim 13. 

At least for the reasons described herein, claims 1-15 and 27 are patentable 
over Chi and Wu considered alone or in combination. Applicants request allowance of 
such claims in the next Office Action, 

New claim 28 added herein is supported at least by Figs. 1-6 of the present 
specification and the text associated therewith. 


& \Ml22\l3l8\M04JXX: A27W/3} 7J/JV 

Received from < 5098383424 > at 10)13/03 8:39:14 PM [Eastern Daylight Time] 


OCT-13-20Q3 17:56 


LS ST JOHN PS 


5098383424 P. 20 


At least for the reasons described herein, Applicants assert that all of claims 1- 
15, 27, and 28 are in condition for allowance. Applicants request allowance of such 
claims in the next Office Action. 

Applicants previously filed an IDS on April 2, 2003 and later verified that it was 
received by the Office and placed in the file wrapper. Even so, Applicants have not 
received a copy of the Form PTO-1449 with the Examiner's initials indicating 
consideration of the references. Applicant requests a copy of same in the next Office 
Action. 


Respectfully submitted, 
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